It is apparent that the kidney is the organ ultimately responsible for the salt and water retention, hence the edema formation, in congestive heart failure, but why the kidney fails to excrete these substances normally in this disease state remains to be determined. Venous congestion, and renal venous congestion in particular, has been postulated as one of the factors playing a role in the decreased electrolyte and water excretions. Recent observations in animals and man lend support to this concept.
It is apparent that the kidney is the organ ultimately responsible for the salt and water retention, hence the edema formation, in congestive heart failure, but why the kidney fails to excrete these substances normally in this disease state remains to be determined. Venous congestion, and renal venous congestion in particular, has been postulated as one of the factors playing a role in the decreased electrolyte and water excretions. Recent observations in animals and man lend support to this concept.
In dogs, each of the following acute procedures, designed to elevate renal or systemic venous pressure or both, has induced a decrease in the urinary excretion of electrolytes and water: partial ligation of the inferior vena cava above the renal veins (1), induced pericardial effusion (2) and partial ligation of one renal vein (3, 4) , a procedure which induced the effect on the side of the increased renal venous pressure but not on the contralateral normal side. In chronic experiments, inferior vena caval congestion, including the renal veins, did not cause a sustained retention of electrolytes and water, whereas constriction of the inferior vena cava above the diaphragm, which added congestion of the liver, led to sustained edema and ascites (1, 5) .
In man, induced venous congestion has necessarily been of short duration. The renal excretion of electrolytes and water has been shown to decrease during quiet standing (6) , during acute abdominal compression of sufficient degree to raise inferior vena caval pressure (7) , and in association X This study was assisted by Grants-in-Aid from the Life Insurance Medical Research Fund and the New York Heart Association, Inc. 2Presented in part at the Forty-Third Annual Meeting of the American Society for Clinical Investigation, Atlantic City, N. J., April 30, 1951 , and at the Twenty-Fifth Scientific Sessions of the American Heart Association, Cleveland, Ohio, April 19, 1952. with acute congestion of the extremities produced by inflating cuffs about the thighs and arms (8). The opposite effect, an increase in water and salt excretion, has been reported during venous congestion of the head of sitting subjects (9) , during ace bandaging of the legs (10) , and during the fall in systemic venous pressure which occurs in patients with congestive heart failure as a result of the intravenous administration of digoxin (11) .
These considerations suggested a study, in man, of the renal excretion of electrolytes and water in response to congestion of the venous system, so produced that the kidney could be included in, or excluded from, the congested area. Accordingly, venous congestion was produced at various levels of the inferior vena cava and in the superior vena cava by means of an inflatable balloon on an indwelling intracardiac catheter (12) and the resultant renal effects were determined. The data indicate that acute congestion of a sizable segment of either vena cava in man provokes a reduction in the urinary excretion of electrolytes and water. METHODS 
AND PROCEDURES
General. The plan of study was to determine several renal, urinary, and cardiovascular functions before, during, and after induced vena caval congestion. Renal plasma flow and glomerular filtration rate were determined by clearance methods, using para-aminohippurate and inulin respectively. The urinary excretions of sodium, potassium, and chloride were measured in successive periods, and the concentrations of these electrolytes in the blood were determined periodically. Arterial blood pressure was measured directly by Hamilton manometers and optical recording. Peripheral venous pressure in the congested area (femoral or antecubital vein) was determined by saline manometer. When technically possible, vena caval pressure, either distal or proximal to the balloon, was recorded through the intracardiac catheter by Hamilton manometer. Heart rate was counted from the electrocardiogram.
Subjects. Convalescing hospitalized patients without overt cardiac or renal disease served as subjects. Most of the subjects were in the older age group, hence arteriosclerosis and hypertension were frequently present. All patients received a regular hospital diet. Eight subjects, whose urinary sodium excretions were low, were given 6 to 8 grams of salt orally the day before the study, in order to assure a more adequate urinary excretion of sodium. No extra fluids were given immediately before or during the observations.
Procedures. The observations were made in the morning in the post-absorptive state and the following procedures were carried out routinely. An electrocardiogram was taken and an indwelling catheter was placed in the urinary bladder. After the injection of appropriate priming doses, a sustaining infusion of inulin and para-aminohippurate in distilled water was delivered continuously by a Bowman pump at a rate of 1 ml. per min. A "balloon" intracardiac catheter was placed in the desired location in the vena cava (12) After two to four control periods, the balloon was inflated slowly (over 6 to 10 minutes) with 20 per cent diodrast solution, injected at a rate of 0.5 to 1.0 ml. per min. until the distal venous pressure was raised to 150 mm. to 220 mm. saline. Then followed two to four periods during which the balloon was kept inflated and the distal venous pressure elevated. Thereafter, the balloon was deflated; the distal venous pressure fell promptly, and three to four additional periods of determinations were made. While the balloon was inflated its position was checked repeatedly by fluoroscopy to assure that it remained in the desired location: for the inferior vena cava above the renal veins, at or above the mid-point of the hepatic shadow and often just under the diaphragm; for the inferior vena cava below the renal veins, at or just above the iliac crests; for the superior vena cava, in the mid or lower third of the cava.
Analyses. Standard chemical methods were used for the determination of the blood and urine concentrations of inulin (13, 14) , para-aminohippurate (15) , and chloride (16) . Sodium and potassium concentrations were determined by an internal standard flame photometer. Plasma, separated from erythrocytes within 15 With few exceptions, the subjects tolerated satisfactorily the confining and tedious three to four hour study. While the balloon was inflated they were unaware of anything unusual, offered no complaints, and showed no evidence of circulatory distress. This benign state was attributed to the slow inflation of the balloon and to keeping the elevated distal venous pressure under 250 mm. saline. In several initial observations, impending syncope resulted when the balloon was inflated too rapidly and the distal venous pressure was raised to higher levels. The data of these observations have been excluded from this report.
The pattern of the changes produced by vena caval congestion was largely the same whether the increase in venous pressure involved the inferior vena cava including the renal veins (Figure 1) inferior vena cava below the renal veins ( Figure  2 ), or the superior vena cava (Figure 3 ). For this reason, the effects of congestion of one area only, that produced by inflating the balloon in the inferior vena cava above the renal veins, will be described in detail. It is to be understood that the effects of congestion of the other two areas were similar, except for the specific differences which will be presented.
Tables I to VIII present the data and their statistical analysis by the method of the critical ratio (t test). The analysis was made for each control, inflation, and post-deflation period for each function measured. For each period only the data for the subjects represented in that period were used and the values for each individual were always analyzed with respect to the average of his control period values. Hereafter, the words "significant" will be used only where the P value is 0.01 or less, "probably significant" where the P (Table I) . During the venous congestion, urine flow decreased in all 16 subjects, moderately to markedly in 13, slightly in two, equivocally in one. This effect occurred at varying rates of control urine excretion between 0.5 ml. per min. (E. H.) and 4.7 ml. per min. (R. D.). The decrease was usually progressive, and after the first period of congestion urine flow was significantly less than the control excretion. Following deflation of the balloon, urine flow increased in all subjects, and 30 minutes later reached control levels in 11 of the 16 subjects. Twenty to thirty minutes after the deflation the flow rates were not significantly different from control values.
Albuminuria did not occur, either during the venous congestion or after its release.
Sodium excretion (Table II) . Sodium excretion decreased moderately to markedly in all 16 subjects. Again the effect was usually progressive, and after the tenth minute of congestion, sodium excretion fell significantly below control values. The decrease occurred at both low and high levels of control excretion; thus, from 42 /Eq. per min.
to 12 ,uEq. per min. in E. H. and from 267 ,Eq. per min. to 163 1Eq. per min. in S. D. Following deflation of the balloon the excretion rate rose in all subjects. During the first post-deflation period the rate was still significantly reduced, but thereafter sodium excretion was not significantly different from control values.
Potassium excretion (Table III) . Potassium excretion decreased less consistently than did water or sodium excretion. The decreases tended to be less progressive and apparently greater at the higher levels (R. D., 124 ,uEq. per min. to 80 pEq. 15 ,uEq. per min.) levels of control excretion in 15 of the 16 subjects, and the mean excretion rate was significantly reduced during the second and third periods of congestion. With release of congestion, chloride excretion usually increased promptly but still remained significantly reduced during the first post-deflation period, after which control values were reached.
Renal plasma flow (Table V) . Probably due to advanced age of the subjects and the coexistence of hypertension and arteriosclerosis, the mean control renal plasma flow was low (348 ml. per min. Whatever the change, it was almost always small.
The group response consisted of a slight fall (-7 to -9 mm. Hg) in systolic pressure with no change or a slight rise (-1 to + 2 mm. Hg) in diastolic pressure. As a result, pulse pressure usually narrowed slightly (-5 to -9 mm. Hg) while mean pressure remained unchanged or fell slightly (-1 to -4 mm. Hg). Only the fall in pulse pressure in the second inflation period approached a significant change (P = 0.04).
Neither the heart rate (Table VIII) nor the electrocardiogram changed significantly at any time.
The arterial hematocrit and plasma protein concentration remained unchanged during and after the venous congestion, hence significant hemoconcentration probably did not occur.
II. Effects of inflation of the balloon in the inferior vena cava below the renal veins
The water, electrolyte, and renal hemodynamic changes produced by inferior vena caval congestion below the renal veins differed from the changes during vena caval congestion including the kidney in one respect, namely, that the effects were considerably more variable. In individual subjects tfie various functions changed just as markedly as during vena caval congestion including the kidney, but in other instances there were no changes and occasionally increases occurred. As a consequence, the changes were often less significant, although almost always of the type already described.
During the venous congestion, urine flow (Table  I ) decreased in. only 8 of 13 subjects, remained unchanged in three, and increased in two. The mean value decreased, but not significantly. This variability persisted after release of congestion; urine flow rose in six subjects, remained unchanged in four, and decreased further in three. The mean value returned toward, but not to, the control level.
Sodium excretion (Table II) decreased significantly in the second and third periods of congestion. However, a decided fall occurred in only nine subjects, no change in three, and an increase in the remaining subject. The changes in potassium excretion (Table III) were even more variable but there still was a probably significant decrease in excretion during the third period of congestion. Chloride excretion (Table IV) again decreased in a manner similar to sodium excretion. After deflation of the balloon, the excretions of the three electrolytes and water returned to or toward control levels, but significant decreases in chloride excretion and probably significant reductions in sodium excretion persisted through the first postdeflation period.
Renal plasma flow (Table V) decreased definitely in only four of eight subjects and the mean flow rate did not change significantly. However, the magnitude of the decrease in the mean plasma flow (-25 per cent) was not less than the decrease (-27 per cent) which occurred' when the renal veins were included in the congested area.
Only the variability was greater. Glomerular filtration rate (Table VI) decreased slightly in six of eight subjects during the first 10 minutes of congestion, and the decrease was possibly signifi- cant. With continued congestion, filtration rate increased in some subjects so that the decrease was no longer significant. After release of congestion both of these renal hemodynamic functions returned quickly to control levels. In the arterial blood pressures (Table VII) , the individual changes were more consistent, and the small falls (-8 to -10 mm. Hg) in both systolic pressure and pulse pressure represented significant decreases during the first 10 minutes and probably significant decreases during the remainder of the vena caval congestion. Diastolic and mean arterial pressures, heart rate (Table  VIII) , and electrocardiogram again remained unchanged. Prompt return to initial values occurred in all pressures upon release of the congestion.
III. Effects of inflation of the balloon in the superior vena cava The effects of superior vena caval congestion differed from inferior vena caval congestion in one major respect, water and electrolyte excretions remained significantly decreased after release of congestion. In addition, significant renal hemodynamic changes were absent and small, but significant alterations in arterial blood pressure occurred.
During the venous congestion, water excretion decreased variably but progressively and by the third period was significantly reduced. A fall occurred in 10 of 12 subjects. During the postdeflation measurements, urine flow remained significantly reduced in the first and second periods and possibly even in the third. Sodium excretion fell in all 12 subjects during the venous congestion and the decrease was significant in all three periods. Thirty minutes after release of the congestion, sodium excretion was still significantly decreased. Potassium and chloride excretions were affected similarly.
The mean value for renal plasma flow decreased by 13 per cent during venous congestion (compared with 25 per cent and 27 per cent during congestion of the inferior vena cava) and returned to control levels following deflation of the balloon. The individual changes were variable and almost always small so that no significant change in the group effect occurred. Glomerular filtration rate did not change during or after congestion.
With regard to arterial blood pressure, there was a small (-6 to -7 mm. Hg) but significant decrease in pulse pressure during all three periods of congestion and probably significant decreases in mean pressure (-2 mm. Hg) in the third inflation period and in systolic pressure (-5 mm. Hg) in the first inflation period. Diastolic pressure remained unchanged as did the heart rate and electrocardiogram.
IV. Relationship of electrolyte and water excretions to the increase in venous pressure During congestion of each of the three vena caval areas, the decreases in excretion of sodium, potassium, and water were not related quantitatively to the degree of elevation of venous pressure, up to final venous pressures of 100 mm. to 250 mm. saline (Figure 4) . A chance observation suggests that the decreased water and electrolyte excretions were, nevertheless, probably associated with some rise in venous pressure and were not simply due to local alterations in vascular volume. For details of plotting see Figure 1 .
In subject J. P. (Figure 5 ) a fully dilated balloon containing 9 ml. of diodrast solution was positioned in the inferior vena cava at the level of the midhepatic shadow. congestion below the renal veins, and to 65 per cent during superior vena caval congestion (Figure 4) . During congestion of these three areas, respectively, mean potassium excretion decreased to 76, 82, and 81 per cent of control values, and mean water excretion fell to 48, 92, and 71 per cent of initial levels (Figure 4) . The effect on chloride excretion was similar to that for sodium. Figure 6 indicates the striking differences in the rates of recovery of the sodium, potassium, and water excretions during the 30 minutes following release of inferior and superior vena caval congestion: essentially complete return to control levels after release of both types of inferior vena caval congestion, virtually no increase above the lowest levels of the congestion period following release of superior vena caval congestion.
DISCUSSION
No attempt was made to produce a standard degree of hydration or salting of the subjects in these observations. As a result the control levels of water and electrolyte excretions varied markedly among the subjects. Furthermore, in some individuals an undesirable degree of variation occurred in the values for the three control periods, probably due to the difficulty in obtaining reproducible urine volumes in urine collection periods of short duration at low rates of urine flow. The decision was made to accept these variations in order to gain the advantage of observing the effects of vena caval congestion at various spontaneously occurring rates of water and electrolyte excretion. In spite of the variations in the control data the changes induced by vena caval congestion were, when viewed on the whole, quite decisive; the renal excretion of electrolytes and water decreased, and in most respects this effect was similar for both inferior and superior vena caval congestion. The data fail to indicate the mechanisms responsible for these reduced excretions but do permit several interesting considerations.
The decreased excretions of both sodium and chloride were usually associated with a decreased excretion of water for, in most instances, the urinary concentrations of these two electrolytes did not change materially. However, in three subjects there was little or no change in urine flow, and decreases in urinary concentrations accounted almost wholly for the reduced excretion of both sodium and chloride. With regard to potassium, urinary concentrations usually increased but not sufficiently to compensate for the accompanying reduction in urine flow. Potassium excretion accordingly fell.
Several observations suggest that the decreased electrolyte and water excretions are not related directly to changes in renal hemodynamic functions. In most instances, renal plasma flow and glomerular filtration rate decreased at some time during both inferior and superior vena caval congestion, usually early during the congestion and concomitantly with the initial fall in electrolyte and water excretions. However, as the venous congestion was maintained, both of these renal hemodynamic functions varied considerably. Often they increased and in some subjects even reached control levels during the third period of congestion, while electrolyte and water excretions continued to decrease progressively. Particularly during superior vena caval congestion were the usual decreases in electrolyte excretions encountered without measurable changes in glomerular filtration rate or renal plasma flow. The dissociation between electrolyte excretions and renal hemodynamics was even more marked after release of the venous congestion. Both renal hemodynamic functions returned promptly to their control levels during the first post-deflation period. Electrolyte and water excretions, on the other hand, continued at their low levels or decreased further during the first post-deflation period, increased slowly thereafter and at times had not reached control values in the third period. Furthermore, the prompt return of the renal hemodynamic functions to control levels following release of venous congestion indicates that the delayed recovery of the electrolyte excretions was probably not the result of a lag in the excretion of urine trapped above the bladder.
Although the altered urinary excretions appear not to depend upon decreases in renal plasma flow or glomerular filtration rate, one cannot thereby entirely discount the significance of the observed changes in these renal functions. It is still possible that the early decreases in these functions, in some manner, initiated a sequence of events which then caused the reduced electrolyte and water excretions.
Alterations in intrinsic renal pressures (arterial, glomerular, venous, and tubular) have been shown to decrease the excretion of urine by physical mechanisms (18) (19) (20) (21) . Such mechanisms probably do not play a major role in the de-,creased electrolyte and water excretions here reported. During inferior vena caval congestion including the renal veins, the mechanisms associated with altered renal venous pressure and, perhaps, altered ureteral and glomerular pressures may have been responsible, in part, for the decreased urinary excretions. However, it is difficult to consider these mechanisms operating during congestion of the superior vena cava or of the inferior vena cava below the renal veins, and it is significant that during congestion of each of the three vena caval areas essentially similar effects were produced. A small change in systemic, hence renal, arterial blood pressure was common to congestion of each of the caval areas. Again, it appears unlikely that these small reductions in arterial pressure were responsible for the reduced electrolyte and water excretions. Certainly the arterial pressure changes were much smaller than the considerable changes in renal arterial pressures which failed to influence electrolyte and water excretions in one series of animal experiments (19) . In other animal studies a decided fall (20 mm. Hg or more) in mean arterial pressure was induced before glomerular filtration and urine flow decreased (22) . Furthermore, in several patients, for example R. D., systemic arterial pressure rose during the venous congestion, yet electrolyte and water excretions decreased as usual.
One can conclude, therefore, that the data do not indicate a renal hemodynamic mechanism as the major factor in the decreased electrolyte and water excretions during vena caval congestion. Other renal mechanisms, secondary to primary extra-renal changes, appear to be involved.
Since the vena caval congestion was produced by pooling blood into local areas and thereby altering the distribution of a normal blood voliume, hemodynamic changes in the circulatory system, other than in the kidney, could have been induced. The possible participation of such hemodynamic changes in the decreased electrolyte and water excretions merits attention, even though the necessary data on most points were not obtained in this study. Consideration will be given to the following possible changes, each of which has been advocated as capable of influencing renal functions: a) decreased total blood volume, a consequence of outward transudation of fluid from blood in the congested area; b) changes in stretch of vessel walls, including the arteries, arterioles, and capillaries, as well as the veins; c) altered cardiac output, with altered flow in some critical organ, or organs, and consequent changes in their function. With regard to alterations in vascular stretch and in blood flow, the effect of the changes in the non-congested areas, as well as the congested areas, must be considered.
Blood volume probably did not decrease during the vena caval congestion, at least as judged by the absence of changes in plasma protein concentration and in the hematocrit. These findings, plus a similar absence of change in blood electrolyte concentrations, also suggest that the osmotic pressure of blood was not increased. Hence the anti-diuretic response to increased osmolarity of the blood (23) need not be invoked. Fluid transudation from the capillaries probably did occur in the congested areas, but apparently hemoconcentration and a reduction in blood volume were avoided by the return of the transuded fluid into the normal-pressured venous system outside of the congested area.
If the mechanism responsible for the reduced water and electrolyte excretions derives from an altered stretch of vascular walls, the data do not indicate either the vessels involved or the nature of the altered stretch. Two possibilities present themselves. If the initiating mechanism is an increased stretching of blood vessel walls, then all parts of the systemic venous system appear to react similarly, for both superior and inferior vena caval congestion induced the decreased urinary excretions. If decreased stretch is the initiating stimulus, then common to both superior and inferior vena caval congestion might be a decreased stretch of the pulmonary vascular system, an effect considered by some observers (24) to initiate reduced urinary excretions. A choice between the two possibilities, or either one, is not possible.
The failure of the decreases in electrolyte and water excretions to be related directly to the degree of rise in venous pressure does not necessarily exclude the possibility that the decreased excretions were the result of altered vascular stretch. The level to which the venous pressure was raised was purposely limited to a range be-tween 100 mm. and 250 mm. of saline, levels comparable to those encountered in congestive heart failure. It is conceivable that within this range all increases in venous pressure may constitute a physiological stimulus (vascular stretch) of the same order of magnitude and hence provoke the same response. The considerably higher venous pressures induced by partial ligation of a renal vein (3, 4) or by inflated cuffs about the extremities (8) may then constitute stimuli of different orders of physiological magnitude and produce varying degrees of reduction in electrolyte and water excretion.
There is the possibility that stimulation of venous walls by a foreign body (the balloon) initiated the urinary effects. Several observations indicate that this is unlikely. The balloon was never inflated to the extent that it wedged in the vena cava and pressed on its walls. In all observations the balloon moved freely in the vascular lumen with respiration and with the transmitted aortic pulse. Furthermore, decreased urinary excretions did not occur when the balloon was inflated once in a subclavian vein and once in an iliac vein where the areas congested were small. Finally, there was the observation ( Figure 5 ) in which full inflation of the balloon failed to induce decreased electrolyte and water excretions when the distal venous pressure did not rise but produced typical reductions when readjustment of the position of the balloon caused a rise in the distal venous pressure.
The mechanism by which altered stretch of vascular walls may affect renal function remains undetermined. Presumably, a neurogenic pathway, involving the sympathetic nervous system, would mediate the stimulus from the vessel wall to the kidney. Data on this point are meager and inconclusive. In some animal experiments urine flow and the excretion of sodium and chloride have been reported to increase acutely following section of the sympathetic nerves to the kidney (25) . The experiments do not indicate whether these effects are the result of altered electrolyte transport or of altered hemodynamic function. In contrast are the observations in which electrolyte and water excretion still decreased when venous congestion was produced in sympathectomized (lumbo-dorsal) men by inflating cuffs about the thighs (8).
With respect to altered blood flow as a possible mechanism responsible for the decreased urinary excretions, the data are again meager. A preliminary observation suggests that cardiac output decreases during the venous congestion induced in extremities by inflated cuffs and that the associated reductions in electrolyte and water excretions are prevented, or returned toward control levels, when cardiac output is increased by transfusions (26) . However, full data concerning cardiovascular dynamics during venous congestion have not been published. Moreover, it seems unlikely that cardiac output of itself alters the renal excretion of water and electrolytes directly. A more reasonable possibility would be that altered cardiac output induces hemodynamic effects in an organ, or organs, with consequent alteration in their function, which in turn causes the decreased excretions by some renal effect. The hemodynamic alterations in one organ, the kidney, and their significance have been discussed. No data are available concerning the effect of venous congestion in altering the hemodynamics and functions of other organs.
Altered function in an organ would presumably produce renal effects by a humoral mechanism. Although the decreased electrolyte and water excretions were in general related to the period of venous congestion, implying a hemodynamic cause, the participation of a humoral component was suggested by the tendency of the decreased electrolyte and water excretions to outlast the general and renal hemodynamic effects, after venous congestion was released. This effect was particularly evident after superior vena caval congestion, suggesting thereby the participation of a humoral substance, possibly pituitary in origin, in the effects of venous congestion of the head. The participation of such a substance in the effects of inferior vena caval congestion is much less evident. In the present study, the circulation was well maintained during the venous congestion and certainly nothing approaching circulatory collapse, known to produce a release of pituitary anti-diuretic hormone (27) , occurred. However, the circulatory changes which did occur were comparable to those observed during quiet standing when pituitary anti-diuresis also occurs (27) . Finally, even though the observed fall in water excretion may be consistent with the known action of the pituitary anti-diuretic hormone, this hormone is not known to produce the type of decreases in electrolyte excretion encountered in these. observations. This discussion, like this study, has raised many more questions than it has answered. Further observations are required of hemodynamic effects, both cardiac and of individual organs, or hormonal participation, pituitary and adrenal in particular, and of the neurologic component, especially the sympathetic nervous system. Finally, these studies were undertaken in order to obtain information concerning the relationship between venous congestion and edema formation in congestive heart failure. How pertinent the present data are on this point is highly conjectural. The observations dealt only with acute changes. The effects of long-continued, induced venous congestion in man remain to be determined. SUMMARY 1. Elevated vena caval pressures, ranging from 100 mm. to 250 mm. saline, were produced for periods of 30 minutes by the inflation of a balloon in the inferior vena cava above the renal veins in 16 subjects, in the inferior vena cava'below the renal veins in 13 subjects, and in the superior vena cava in 12 subjects.
2. During the venous congestion of each of the three areas essentially similar changes occurred in water and electrolyte excretions, renal hemodynamics and arterial blood pressures:
a) The urinary excretions of sodium and chloride, and less consistently of potassium and water, decreased.
b) Urinary electrolyte concentrations tended to remain unchanged and the reduced electrolyte excretions were usually due to the reduced water excretion. Occasionally water excretion decreased little or not at all, yet electrolyte concentrations fell decidedly. c) Renal plasma flow and glomerular filtration rate usually decreased by 15 to 25 per cent at the onset of the venous congestion and concomitantly with the reduction in water and electrolyte excretions. As venous congestion was maintained, both renal hemodynamic functions improved and were returning toward control values while water and electrolyte excretions remained at their low levels or decreased further. Filtration fraction did not change. d) Systemic arterial pressure changed little; systolic pressure and pulse pressure fell slightly (5 to 10 mm. Hg), while diastolic pressure and mean pressure remained essentially unchanged. Heart rate and the electrocardiogram remained unaltered. e) Arterial hematocrit and plasma protein concentration did not change. 3. Following release of inferior vena caval congestion, both including and excluding the kidneys, water and electrolyte excretions, renal plasma flow and glomerular filtration rate returned to, or well toward, control levels, the renal hemodynamic functions promptly, the urinary excretions within 30 minutes.
4. Following release of superior vena caval congestion, water and electrolyte excretions returned toward control levels slowly, or not at all, and were still reduced 30 minutes after release of the congestion. Renal plasma flow and glomerular filtration rate, on the other hand, returned promptly to control values.
5. These observations indicate that acute congestion of a sizable segment of the venous system induces a decreased urinary excretion of water and electrolytes. The mechanisms responsible for this effect remain to be determined.
